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During sexual reproduction, haploid cells from male and female gametes join to form a blastocyst. IZUMO1 (the name an homage to a Japanese marriage shrine) is a sperm-specific protein recently discovered to be essential for fertilization. This protein bonds with another-named JUNO after the Roman goddess of fertility-its counterpart in the oocyte [1] .
The nature of the interaction between the two proteins remained a mystery until Ohto et al. [2] recreated their respective crystal structures and that of the union between them. Aydin et al. [3] investigated these assemblies and made diagrams that mirrored those of Ohto's group-Nature published both findings in the same issue, reinforcing the veracity of the depictions.
In humans, IZUMO1 has a cylindrical or rod-like structure surrounded by a spiraling or helix bundle. Immunoglobulinlike domains, which are rooted to a b-hairpin, complete the protein. In comparison, eight a-helices and four b-strands make up JUNO; these come together to form a bulbous fold. Union of the proteins does not significantly alter their individual structures. The b-hairpin serves as the connecting platform between them. This coupling offers a visual model for the moment of recognition between gametes, prompting fertilization.
Investigators also sought to demonstrate the necessity of these proteins by performing cell-oocyte binding assays using COS-7 cells. These cells expressed either wild-type or mutant mouse Izumo1, with the number of mutations varying in the latter. Even one mutation in IZUMO1 significantly reduced cell attachment to the oocyte. With several mutations, COS-7 cells failed to bind at all. These findings are highly relevant to the study of contraception, especially considering ongoing concerns about the effects of overexposure to estrogen and progesterone. With further study, IZUMO1 and JUNO could become targets for novel contraceptives that avoid altering hormone levels in the body.
